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Fast and accurate detection of microorganisms is of key importance in clinical analysis and in 27 food and water quality monitoring. S. typhimurium is responsible for about a third of all cases of 28 foodborne diseases and consequently, its fast detection is of great importance for ensuring the 29 safety of foodstuffs.
30
We report the development of a label-free impedimetric aptamer-based biosensor for S. 31 typhimurium detection. The aptamer biosensor was fabricated by grafting a diazonium-32 supporting layer onto screen-printed carbon electrodes (SPEs), via electrochemical or chemical angle and electrochemical measurements were used to monitor the fabrication process. Results
35
showed that electrochemical immobilisation of the diazonium-grafting layer allowed the 36 formation of a denser aptamer layer, which resulted in higher sensitivity. The developed as fresh vegetables and fruits, fruit juices and spices, have also been associated with infections.
56
Fruit juices are becoming increasingly relevant vehicles for Salmonella infection (Jain et al. Currently, the detection of Salmonella in food still relies on culture-based approaches or on the were purchased from Sigma-Aldrich (Sweden) .
131
All pathogenic strains used in this work were acquired from the Culture Collection (the three E. 
135
The aminated DNA aptamer against Salmonella was purchased from biomers.net (Germany).
136
The sequence of the aptamer (N 45 in the original work), selected against S. typhimurium outer to perform the chronocoulometric measurements: pulse period= 500 ms, pulse width= 500 mV. Where n is the number of electrons per molecule for reduction, F the Faraday constant
285
(C/equiv), A the electrode area (cm 2 ) and Γ0 is the surface excess of adsorbed redox marker.
286
The active areas of the electrodes were determined using the simplified Randles-Sevcik 
292
The surface coverage of aptamer can be calculated from the integrated Cottrell expression at 293 time=0 (Eq. 2) in the absence and presence of redox marker using the relationship:
Where ΓDNA is aptamer surface density (molecule /cm 2 ), z is the charge of the redox molecule, m 296 is the number of bases of aptamer (96) and NA Avogadro's number.
297
Surface coverages of 6.25 ×10 13 (molecule /cm 2 ) for the electrochemical grafting method and of 298 5.33 ×10 12 (molecule /cm 2 ), for the Zn-mediated chemical grafting were obtained. As can be 299 seen, the aptamer surface coverage was higher in the case of electrochemical grafting method.
300
The surface coverage results obtained herein differed from those reported by Torrens et al.
301
(Torréns et al. 2015a); in our case the surface density was higher in the electrochemical approach 302 that in the Zn-mediated method. These results could be due to the formation of a denser and 303 more easily self-organised layer, due to the small sizes of the 4-amino benzoic acid 304 tetrafluoroborate when compared to 5-bis(4-diazophenoxy)benzoic acid tetrafluoborate. shows that the Rct was increasing over the first 30 min; this increase was probably due to the 3D 314 reorganisation of the aptamer on the sensor surface. After this initial period of change, the Rct 315 became constant. To minimise this effect the aptasensors were pre-conditioned in PBS solution,
316
for 30 min, prior to bacteria detection.
317
The analytical performances of the aptasensors prepared using the two grafting approaches, were 318 compared by using them for the detection of two concentrations of S. typhimurium (1 × 10 2 and 1
319
× 10 8 CFU mL −1 ). Fig 3A shows that the responses recorded from the electrochemically grafted 320 aptasensor were consistently higher than those obtained by the chemical grafting. These results
321
are most likely related to the higher surface density of the aptamer layer (see section 3.4). In the light of this result, full calibration, selectivity and recovery experiments were only 326 performed using the aptasensor fabricated by the electrochemical grafting approach.
327
The aptasensors were calibrated using various concentrations of S. typhimurium (from 1 × 10 1 to 328 1 × 10 8 CFU mL −1 ) and following the protocol described in Section 2.6. Capture of S.
329
typhimurium onto the aptasensor surface resulted in an increase of the Rct; this can be explained 
338
Reproducibility of the aptasensor was calculated over the full range of concentration; this 339 resulted in an average RSD of 15% (n=3 for each of the 8 concentrations used).
340
The ability of the aptasensor to distinguish between target bacteria and other bacteria strains was 341 also investigated by EIS experiments. In this set of experiment solutions containing 10 6 CFU We report the development of a label-free, impedimetric biosensor for S. typhimurium detection. 
